Background Future antihypertensive agents need to lower blood pressure and also confer vascular protective effects which further reduce the incidence of myocardial infarction or stroke. Endothelin-1 (ET-1) has been implicated in the mechanisms underlying vascular remodelling, atherosclerosis, and the development of heart failure. A desirable protective action of novel antihypertensive agents is reduced ET-1 synthesis. Ca 2+ channel blockers have widespread use as vasodilator agents in the treatment of angina and hypertension, but actions on ET-1 synthesis have not been extensively studied. Cl − channel blockers also have vasodilator actions but their therapeutic potential has yet to be defined. Here, the effects on ET-1 synthesis by cultured endothelial cells of representative compounds from the three main classes of CA 2+ channel blockers have been compared with 5-nitro-2-(3-phenylpropyl-amino)-benzoic acid (NPPB) and tamoxifen. The latter two agents inhibit Ca 2+ -activated Cl − currents in endothelial cells.
Methods Agents were tested on cultured bovine
High glucose impairs endothelium-dependent vascular relaxation selectively in rabbit carotid Background Hyperglycaemia is a candidate cause of diabetic vasculopathy with oxidative stress a possible mediator. We studied endothelium-dependent vasodilation to acetylcholine [ACh] in carotid artery, thoracic and abdominal aorta (CA, TA, AA) from five healthy NZ rabbits.
Methods After pre-constriction with phenylephrine, responses to ACh 10 −8 -10
M) were assessed in vitro after incubation for 2, 4 and 6 h in normal or high glucose (NG: 6 mMol; HG: 44 mMol). We used staining with mouse Mabs against nitrotyrosine [NT] , a stable marker of peroxynitrite, as an index of oxidative stress. aortic endothelial cells under basal conditions and during stimulation with TNF␣ or TGF␤. ET-1 secretion was determined by radioimmunoassay. In separate experiments changes in prepro ET-1 mRNA levels were measured.
Results

Ca
2+
channel blockers (10 M) of all classes significantly reduced basal and TNF␣-stimulated ET-1 synthesis. Verapamil and lacidipine decreased levels of preproET-1 mRNA in parallel with ET-1 secretion. NPPB (100 M) decreased basal ET-1 secretion by 61 ± 4% and reduced ET-1 responses to cytokines by a similar proportion (n = 8 or 9, P Ͻ 0.01). NPPB did not reduce levels of preproET-1 mRNA. Tamoxifen (10 M) reduced basal secretion by 35 ± 3%, and cytokine-induced release by Ϸ20% (n = 6, P Ͻ 0.01). Tamoxifen reduced basal levels of preproET-1 mRNA without affecting cytokine stimulated levels.
Conclusion
Identification of mechanisms reducing ET-1 synthesis and optimisation of such properties in future antihypertensive agents may confer novel vascular protective actions.
Results ACh caused dose-dependent relaxation maximal at 2 h in both NG and HG. This was lower in TA (NG: 77 ± 7 [SEM]%) vs AA (NG: 90 ± 3%) and CA (NG: 94 ± 4%: ANOVA for repeated measures, F = 8.0, P = 0.0007). Relaxation was less as incubation time in NG increased for TA & AA but not CA (6 h max: TA 57 ± 5; AA 78 ± 4; CA 87 ± 7%: F = 9.1, P = 0.0003). Relaxation of CA but not TA or AA was impaired at 4 and 6 h but not after 2 h in HG vs NG (F = 4.8, P = 0.035; LSD for P Ͻ 0.05: 7%: 6 h in high G: TA 52 ± 2%; AA 75 ± 5%; CA 73 ± 7%). Heparinisation of animals improved relaxation to ACh in HG in CA but not in AA (F = 20.7, P Ͻ 0.0001; vessel:heparin interaction: F = 15.1, P = Journal of Human Hypertension 0.0002). Heparin did not alter impairment of ACh relaxation with time in CA or AA (F = 0.4, P = 0.68). NT was detected in the adventitia both in HG and in NG. The intracellular mechanisms involved in AT1-receptor mediated vascular smooth muscle cell contraction are believed to include G-protein mediated phospholipase C activation, which may interact with other signaling pathways. Hence the aim of our study was to investigate the involvement of defined MAPK signaling pathways in the contractile response to ANG II in 7 human saphenous veins (SV) and four internal mammary arteries (IMA).
Conclusions
Using an organ bath technique, ANG II (100 nM-1(M)) contracted segments of SV and IMA, with the maximum response in the SV being significantly greater (P Ͻ 0.05) than in the IMA. In both vessels, ANG II contractions were significantly shifted to the right (P Ͻ 0.05), and maximum contractions reduced in the presence of the AT1-receptor antagonist losartan (1(M)), whereas the AT2-receptor antagonist Background Both nitrites and nitrates are thought to cause relaxation by generation of NO and involving a cyclic guanosine monophosphate-dependent process. Contrary to this classical view, recent studies suggest important pharmacological differences between these compounds. The enzymes responsible for nitrite and nitrate conversion to NO are distinct, may be differently regulated and are in different compartments within vascular smooth muscle cells. We examined responses of resistance arteries to nitrite and nitrate in cardiac patients on chronic nitrate treatment.
Methods Isolated resistance arteries (approx. 300 micron i.d.) were dissected from chest wall fat excised at the time of coronary artery bypass surgery. Arteries were mounted on a small vessel wire myograph capable of measuring isometric tension. Following a standard run-up procedure, a concenin vascular function with time, glucose and heparin. High glucose acutely impaired relaxation of carotid artery but not aorta. Delayed effects of HG suggest involvement of genetic pathways. This model may provide insight into new targets for stroke prevention in diabetics.
PD123319 (1(M)) had no effect. Incubation of vessels with either the phosphatidyl inositol 3-kinase inhibitor LY294002 (10(M)), or the inhibitor of P70S6k, rapamycin (1 (g/ml)), or the p38 MAPK inhibitor, SB203580 (10(M)), had no significant inhibitory effects on contractions to ANG II in the SV or the IMA. However, incubation with the MAPK kinase blocker PD098059 (50(M)) significantly (P Ͻ 0.05) reduced contractions to ANG II in the SV only. This inhibition was not observed in the IMA.
These results may suggest a significant involvement of the Raf-MAPK kinase signaling pathway in the contractions observed to ANG II in the SV. This pathway may provide a useful avenue for drug development for the treatment of vascular diseases, in which ANG II has been implicated. tration-effect relationship was established for noradrenaline (NA). After a 10-min wash-out period, a sub-maximal pre-constricting dose of NA was administered and arteries then relaxed with either sodium nitrite or sodium nitrate. Human resistance arteries demonstrated a greater dose-dependent relaxation to sodium nitrite than to sodium nitrate [nitrite: max. response 85% relaxation at 10 −3 M, pEC50 4.95 ± 0.25 (s.e.m.) n = 5 arteries; nitrate: 30% max. relaxation at 10 −3 M, pEC50 4.26 ± 0.12, n = 3 arteries].
Conclusions This biologically significant vascular relaxation of human arteries to nitrite and nitrate occurred at concentrations in the usual range found in plasma. Our results suggest that dietary intake of these compounds may have important effects on vasodilator tone in man. These findings may also have important implications for the management of nitrate tolerance in angina. Objective Polymorphisms of the epithelial sodium channel could cause high blood pressure by increasing renal sodium reabsorption. The T594M mutation is predicted to increase channel activity as it affects an important regulatory site whereas the G442V mutation is not expected to alter channel function. We therefore studied the frequencies and associations with hypertension of both the T594M and the G442V mutations of the ␤ subunit of the epithelial sodium channel in an unselected population of African origin.
Albumin excretion rate as a marker of hypertensive renal disease in people of West African descent
Design and methods A population-based sample of 459 subjects (279 women), aged 40-59 years, of African descent was obtained from stratified random sampling of general practicesí lists within a defined area of South London. They were all first generation immigrants. The prevalence of hypertension (BP Ͼ160 and/or 95 mm Hg or on drug therapy) was 43%. The mutations were detected using single strand conformational polymorphism technique (SSCP). The presence of the mutations was confirmed using direct sequencing of both strands on an ABI 377 automated sequencer.
Results
The combined genotype frequency of the 3) and women: 4.7 g/min (95% CI 3.2, 6.7). These differences remained after adjusting for blood pressure.
Conclusion AER increases as blood pressure increases in both groups, but is higher in West Africans than in Europeans even before ethnic differences in blood pressure are evident. These results point to an underlying renal defect causing both albuminuria and increased susceptibility to hypertension.
T594M mutation in the whole population sample was 4.6%: the frequency of the G442V mutation was higher (27.0%). The frequency of the T594M mutation was twice as high amongst hypertensives compared with normotensives (6.6% vs 3.1%; P = 0.07). By contrast the frequency of the G442V mutation was similar in the two groups (28.7% vs 25.8%; P = 0.48). Adjustment for age, sex, body mass index, and the presence of diabetes did not alter these findings. There was one individual homozygous for the T594M mutation; there were 10 individuals homozygous for the G442V mutation. The analysis of allele haplotypes confirmed the potential importance of the T594M mutation over the G442V mutation in relation to hypertension in people of African origin.
Conclusions
The present study in a population of African origin shows that: (a) the T594M mutation is nearly six times less common than the G442V mutation; (b) the T594M mutation is associated with hypertension, whilst the G442V mutation is not. These results strongly support our previous findings on the T594M mutation in a case-control study and point to this mutation as an important secondary cause of hypertension in people of African origin. Background The endothelium generates nitric oxide (NO) which dilates resistance vessels. NO can be rapidly inactivated by oxidative free radicals. Oxidative stress increases with age and in cardiovascular disease and has been implicated in impaired vascular endothelial function. The antioxidant vitamin C has been used to augment NOmediated dilatation in vivo in subjects at increased risk of cardiovascular disease. Our aim was to assess the effect of vitamin C on endothelium-dependent dilatation in the forearm resistance bed of healthy elderly subjects.
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Vitamin C does not alter endothelium-dependent dilatation in the forearm of elderly humans
Methods We used bilateral venous occlusion plethysmography to measure forearm blood flow (ml/min/100 ml forearm volume) during intra- Objective The aim of the study was to investigate whether there are different responses in blood pressure and renin system to alteration of salt intake between hypertensive and normotensive white subjects.
Patients and methods 93 patients with essential hypertension (46 male) and 39 subjects with normal blood pressure (25 male) were studied on a high sodium intake of approximately 350 mmol/day for 5 days and a low sodium intake of 10 mmol/day for 5 days. Mean age was 50 ± 1 years (mean ± s.e.m.) for hypertensives and 28 ± 2 years for normotensives.
Results On the usual diet, blood pressure and plasma renin activity were 170/106 ± 2/1 mm Hg and 1.27 ± 0.11 ng/ml/hr in hypertensives; 116/74 ± 2/1 mm Hg and 2.26 ± 0.20 ng/ml/hr in normotensives. From high-salt to the fifth day of the low-salt diet, there was a large fall in blood pressure in the hypertensives (168/105 ± 2/1 mm Hg to 152/99 ± 2/1 were determined alone then with vitamin C (25 mg/min). Effects of infused drugs were calculated from the ratio of blood flow in infused to control arm, expressed as a percentage (± s.e.m.). Doseresponse curves were compared by AUC analysis using Student's t-test.
Results GTN (n = 27) and BK (n = 29) caused dosedependent dilatation of the forearm resistance bed. Vitamin C alone had no effect on basal blood flow and did not significantly alter the dilatation caused by GTN (AUC 795 ± 115 before and 894 ± 89 during vitamin C; P Ͼ 0.35) or BK (1076 ± 151 before and 976 ± 116 during vitamin C; P Ͼ 0.46).
Conclusions
Vitamin C does not acutely improve endothelium-dependent dilatation in the forearm of elderly humans. These results suggest that vitamin C does not acutely increase the bio-availability of endogenous or exogenous NO in healthy old age and are consistent with functionally normal vascular anti-oxidant defences in this group. mm Hg, P Ͻ 0.001), but no change in blood pressure in the normotensives (116/73 ± 2/2 mm Hg to 115/76 ± 2/2 mm Hg, NS), a difference in blood pressure fall of 7/7 mm Hg (P Ͻ 0.05 adjusted for age) in spite of similar changes in urinary sodium excretion. Plasma renin activity in hypertensives rose from 0.73 ± 0.07 to 3.14 ± 0.25 ng/ml/hr, whereas in normotensives it rose from 0.90 ± 0.13 to 5.99 ± 0.48 ng/ml/hr (P Ͻ 0.05 hypertensives vs normotensives adjusted for age). Plasma aldosterone increased by 511 pmol/l in hypertensives and by 1396 pmol/l in normotensives (P Ͻ 0.05). Significant correlations were obtained for all subjects between the fall in mean arterial pressure from high to low-salt diet and the rise in plasma renin activity and aldosterone, as well as the absolute level on the low-salt diet.
Our results demonstrate that with acute salt restriction, hypertensive patients have a greater fall in blood pressure compared to normotensive subjects. This greater fall in blood pressure is due in part to a less responsive renin-angiotensinaldosterone system in hypertensive patients.
Ineffectiveness of calcium antagonists in cultured human vascular smooth muscle cells is not due to absence of dihydropyridine binding sites O Austin, MK Patel and AD Hughes
Clinical Pharmacology, National Heart and Lung Institute, Imperial College of Science, Technology & Medicine, London W2 1NY, UK Calcium channel antagonists (CCA) have been reported to inhibit atherosclerosis in some animal models, however, anti-atherogenic activity of these agents in man remains unconvincing. This may reflect a diminished role of calcium channels in the response of human VSMC to injury. We have previously shown that the rise in intracellular Ca 2+ ([Ca 2+ ] i ) in response to growth factors, and migration of cultured human VSMC is unaffected by CCA. Possibly dedifferentiated human VSMC do not possess L-type calcium channels.
Human VSMC were obtained by explant culture of saphenous vein. VSMC were studied at passage 3. Cells were routinely cultured in DMEM containing 15% foetal calf serum. Growth arrest was induced by serum deprivation for a specified period. Endothelial dysfunction has been implicated as an early feature underlying cardiovascular risk. Aging is associated with increased cardiovascular disease. We studied vascular contractile and endothelial function in older people by assessing the vasodilator/vasoconstrictor responses of isolated arteries from 15 healthy subjects Ͼ60 years of age (67 ± 1 (s.e.m.) years; sitting blood pressure (Omron HEM 705CP) 139/82 ± 5/3 mm Hg). Arteries (diameter: 302 M ± 27 M) were dissected from gluteal biopsies obtained under LA and mounted on a wire small vessel myograph. After normalisation, concentration responses were obtained to norepinephrine, the endothelium-dependent vasodilators acetylcholine [ACh] and bradykinin [BK] and the endothelium-independent vasodilator sodium nitroprusside [SNP] . There was concentrationdependent constriction to norepinephrine, maximum response 3.0 ± 0.4 mN/mm and pEC50
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Bay K 8644a increased markedly (Table 1) . Similarly, with progressive duration of growth arrest verapamil increasingly inhibited the rise in [Ca 2+ ] i in response to platelet-derived growth factor-BB (10 ng/ml), and angiotensin II (1(M) ( Table 1) . Surprisingly, the numbers of dihydropyridine binding sites estimated by ligand binding (Bmax) fell during the same period.
Stimulant
Period of Randomly 3 days growth arrest cycling 1 day
These data do not support the hypothesis that the inactivity of CCA and calcium channel openers in cultured human VSMC is due to absence of the DHPbinding site (ie (1 subunit of the L-type calcium channel). The lack of functional activity of this channel in randomly cycling human VSMC might be due to failure of expression of other channel subunits, or some other factors.
7.20 ± 0.12. Arteries pre-constricted with noradrenaline relaxed to ACh in a concentration-dependent manner with maximum relaxation 78% ± 9% and pEC50 7.34 ± 0.12. BK also induced vasodilation with pEC50 7.37 ± 0.05 and maximum relaxation 77% ± 7%. SNP caused relaxation with pEC50 6.82 ± 0.06 and a maximum 81% ± 6%. These values are similar to those reported for healthy younger subjects Ͻ60 years old.
Our findings contrast with those of James et al (Clin Sci 1997; 92: 139-145) who reported that these arteries constrict less well to noradrenaline and relax markedly less well to acetylcholine and bradykinin compared to reported values for younger subjects. Reasons for these disparate findings may include differences in study population or in methods. Our findings suggest that vasodilator and vasoconstrictor responses in small arteries are not necessarily impaired by age alone. . We used intravital video microscopy with an epi-illuminated microscope to examine the skin of the dorsum of left middle phalanx before and after venous congestion at 60 mm Hg for 2 min. The studies were performed in a temperature-controlled room (24 -25°C). Statistical analysis was by ANOVA.
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Results A significantly lower mean capillary density was found at baseline in Group 1 (67 capillaries per field vs 79 respectively, P = 0.008 ANOVA). With venous occlusion, capillary density increased significantly in both groups as expected; however, maximal capillary density remained significantly lower in Group 1 than in Group 2 subjects with no family history of hypertension (74 vs 93 capillaries per field respectively, P Ͻ 0.0005 ANOVA).
Conclusion
The results show that normotensive subjects with a familial predisposition to essential hypertension have significant rarefaction of skin capillaries. The results also suggest that capillary rarefaction may be due to a primary defect antedating the onset of hypertension.
